Abstract
Introduction
The present work examines the diffusion of technological innovation in the Italian industrial system, with specific reference to Information and Communication Technologies (ICT).
Data are drawn from the "Statistical survey on Information and Communication Technologies within firms" (for the years 2004 and 2005) , produced by Italy's National Bureau of Statistics (ISTAT). This source provides detailed information on the use of ICT during those years by 1.947 manufacturing and service firms active in the country.
The empirical analysis is based upon a re-examination of the epidemic, probit and systemic approaches to innovation. As we shall see below, these approaches usually adopt a sectoral level of analysis, although some hypotheses concern the behaviour of individual actors within industries. We shall use the degree of heterogeneity of economic agents as a key differentiating factor across these approaches.
The empirical analysis will follow two main steps. First, we use Principal Component Analysis to work out an appropriate composite indicator combining a variety of ICT tools and services, which we deem to be crucial in evaluating the adoption of this technology. Second we develop a Censored Tobit type of analysis to identify the relation between the composite indicator and the explanatory variables pointed out by the theoretical literature on innovation diffusion.
The analysis produced outcomes in accordance with the literature we referred to above. In particular, on the one hand we find a positive impact on ICT diffusion of variables typical of probit and epidemic models, like market performance, industrial concentration, firm size and competencies. On the other hand factors strictly related to systemic approaches to innovation diffusion also appear to have a significant impact. These include: firms' access to broadband networks as a proxy of the advancement of telecom infrastructure; the variety of e-Government services supplied by local Authorities, as a proxy of the role played by the Public Administration in experiencing and catalysing innovative activities; the supply of ICT equipment as a vehicle of innovation and as a spur to adopting and experimenting advanced services.
The rest of this paper is as follows. Section 2 illustrates some of the most important theoretical approaches to innovation diffusion at the sectoral and firm level. Sections 3, 4 and 5 describe the data, the methodology and the outcomes of the empirical analysis. Section 6 sums up the results and points out some public policy implications.
Theoretical approaches to innovation diffusion
One may identify three main streams of contributions, each allowing for different degrees of heterogeneity of the economic agents involved in the innovation diffusion.
Information asymmetries and risk aversion in the epidemic models
In his seminal contribution, Mansfield (1961) highlights that innovation diffusion is affected: a) positively by the profitability of innovation -expectations on high returns from investments will encourage potential users to adopt innovation; b) negatively by the amount of the investment necessary to innovate -reflecting a cautious attitude of users which will be all the more constraining the higher the financial burden associated to innovation efforts; c) positively by the ratio between the firms which are already users and the whole potential population of users. A larger number of users will permit a wider information flow on the characteristics of innovation (epidemic effect), will increase competition among them, reduce the uncertainty concerning the novel technology and diminish the reluctance of non-users to acquire it as it gets more and more adopted.
Mansfield also considered other variables which affect innovation adoption, including market growth rates as a predictor of firms' purchasing capacity. However Mansfield was not the first to give attention to the latter variable. In a nutshell, the idea had already been put forth by Schumpeter (1934) 2 in his "The Theory of economic development" where he pointed out that innovation incentives follow the phases of business cycles, and economic growth will more easily motivate a relevant amount of investment leading to technical change.
From this perspective, the original epidemic contributions appear to be characterised by a rather limited degree of heterogeneity of economic actors involved in innovation diffusion: users are assumed to differ only in terms of the amount of information they have on the available technology -and this varies with sector specific characteristics such as the costs of innovation, the number of adopters and business cycles (Griliches 1957; Mansfield 1961 ). They do not differ in terms of their own structural characteristics nor in terms of their strategies Subsequent contributions, which adopt epidemic-like modelling of innovation, mitigate some hypothesis on homogeneity of users. In these models the idea is put forth that some learning takes place through the interaction and contamination between users and producers, but actors still remain homogeneous in their structure. (Bass 1980; Antonelli 1995; Geroski 2000; Metcalfe 2005 ).
Firm structure and expectations in probit models
A second group of contributions theorises that diffusion will follow a probit-like distribution, wherein a crucial threshold of technology adoption is reached at different moments in time within industries, according to the structural characteristics of firms. This marks a fundamental departure from the epidemic approach, as more heterogeneity is introduced in these models: firms differ in terms of their size, production costs, their capital stocks, and their expectations on innovation profitability; and these differences matter in terms of the rate of innovation diffusion.
In particular, according to this stream of literature, innovation diffusion is definitely favoured by firm size (David 1966; Davies 1979; Hall-Khan 2003) : large firms are generally endowed with greater professional abilities which will eventually increase their chances to adopt new technologies; larger availability of financial resources permits to better cope with problems connected with the introduction of innovation, like the loss of efficiency when the old technology is replaced by the new one; besides large firms, being endowed with more assets, can live with much higher switching costs as well.
Other variables can also be considered crucial in the choice of adoption in probit models. Geroski (2000) , Wosniak (1987) and McWilliams-Zilberman (1996) emphasise the increase that firms may be discouraged from adoption when switching costs are particularly high. These costs vary across firms, because they may have different competencies and absorptive capacity. As a corollary firms will have to undergo a long learning path to make a proper use of the new technology implemented and to obtain benefits from the new technology which will outbalance switching costs. A slow down can then occur in the innovation diffusion if a specific professional ability which is not present in the firm is requested. This line of argument draws attention to the key role of human resources and abilities necessary to adopt innovation (Bresnahan-Brynjolfsson-Hitt 2002) .
Industrial concentration is a relevant variable as well (Romeo 1977; Davies 1979) . In a way this is not a characteristic of probit models only: also epidemic approaches do emphasise that a high concentration, being associated with a low number of (potentially adopting) firms, would make adoption a less frequent and hence riskier event, thus reducing the likelihood of "contamination" across users. Probit literature emphasises that the correlation between market concentration and diffusion can be expected to be negative also because a large number of firms operating in the same sector (low concentration) will increase competitive pressure and stimulates them to adopt new, more effective technology.
Another important feature of probit models is the inclusion of supply variables which are crucial to diffusion processes. Producers of new products and processes are themselves responsible for the circulation of information concerning commercial innovation. This will occur directly and on a voluntary basis through their pricing and advertising policies; and indirectly by highlighting the successful use of innovation through their own performances (Stoneman 1983) .
To sum up, these models differ from the epidemic ones for their attention to both supply-side and demand-side, and for the role played by a variety variables concerning market structure, firm size, competencies and expectations, thus allowing for a more substantial degree of heterogeneity across and within industries (Stoneman-Ireland 1983; Karshenas-Stoneman 1995; Baptista 1999) .
Systemic approaches: heterogeneity and interaction in the diffusion processes
A third group of contributions extends its attention from the level of firms (as end users or suppliers of technology) to a wider set of interdependent actors involved in the introduction and diffusion of innovation. These works deal with the systemic and interactive nature of this process. By placing more emphasis on interdependence and interactive learning, they account for an even greater degree of heterogeneity of actors than probit models.
Users and producers are distinguished into more specific categories: on the supply side, a crucial distinction is between producers of capital goods, of final goods and of complementary services; on the demand side, the analysis of intermediate users can be separated from that of final users, and the role of public technology procurement can also be isolated. The interaction between actors may influence not only the rate but also the direction of technical change and innovation diffusion (Rosenberg 1982; Freeman 1987; Edquist 2005) .
In particular, we shall focus on the interactions between firms (as end users) suppliers (as producers of technologies and providers of telecom services) and public administrations (as technology public procurements). As far as the first type of interactions is concerned (user-producer), many authors have suggested that the dichotomy between learning by doing and learning by using should be overcome. Among others, Von Hippel (1988) identifies a combination of actors (input suppliers, producers of final goods, "active" and "passive" users) from whom innovation can originate and spread. The sources of innovation can then vary according to the combination of actors involved and according to their competencies and cognitive capacities. Lundvall (1985) highlights the need for efficient communication channels between users and producers in innovation diffusion. On the one hand, users would benefit from an extensive knowledge of the innovative solutions available as this would help them to select those technologies which meet their needs. On the other hand, producers need quick and continuous access to the experience accumulated by users to improve technology after the introduction and commercialization of innovation. As both users and producers accumulate knowledge on the characteristics of technology and application opportunities through interaction, uncertainty and information asymmetries are reduced, thus partially removing obstacles to innovation diffusion (Lundvall 1992) .
The second type of relations, relevant to our research, is the one between firms and the public sector. Scholars have developed a novel approach to the study of these relationships, known as "Public Technology Procurement" (from now on PTP). This approach overcomes the technology push view, which has traditionally theorised a role of the public sector either as the ultimate financer of scientific research or as the end user of technology, with no active role in the development of technology (Palmberg 1998 ). An important departure from this view relies on the distinction between the role of public administrations as "end users" of technology and public technology procurement as "catalyser, coordinator of technical resources for the benefit of end users", affecting the direction and speed of technical change (EdquistHommen-Tsipouri 2000) . This view of the public procurement actors as intermediate technology users seems to better describe the evolution of real world nowadays, as public administrations are more and more involved in the design, early experimentation and development of applications to the benefit of a wide category of end-users, including firms, families and individual citizens. Examples of this changing role of public procurement can be drawn from telecommunications: a transition is taking place from a market structure which has long been characterised by public quasi-monopolist service providers active in national markets, imposing standardised services to passive end-users, towards a situation wherein multiple providers compete for the supply of advanced services to skilled users. Among these providers a key role is played by public administrations which are in a position to test new communication technologies and to develop advanced e-government interacting with both ICT suppliers and end-users of advanced technological solutions (Zanfei 1998) 3 .
Data and methodology
The study is based on the "Statistical survey on . In order to describe the sectorial distribution of this data-set we aggregated firms into 4 sectorial classes according HT classification (OECD/Eurostat) and KIS classification (Eurostat) 5 . In particular, the sample turned out to be biased in favour of "Low and medium high -tech manufacturing" (37%) and in "Low -knowledge intensive services" (26%) industries; the weight of "High and medium high -tech manufacturing" (21%) and "Knowledge intensive services" (16%) is much lower. In terms of size the sample is characterised by a greater presence of large and medium 3 Reasons underlying this transition include: a) the diffusion of micro-electronics and complementary technologies (software, fibre optics, opto-electronics, satellite technology) which have increased the span of innovation opportunities and challenges for service suppliers; b) institutional changes which have led to a break-up of monopoly conditions in telecommunications industries across most advanced economies; c) increasing privatisation of communication service provision in EU countries which has opened up new market opportunities; d) a demand for more efficient services by public administrations which can be met using more advanced information processing and tranfer. 4 The intersection between the two sets of data referring to 2004 and 2005 respectively was obtained by identifying firms with the same company code and by the same sector codes in both waves. The decision to consider firms for which we have data over a two years period, rather than considering just one year reflects our attempt to capture both ICT adoption decisions that took palce in a single year and those that are persisting over more than one year. At any rate, the time span for which data are available is not sufficient to make it possible to use panel data techniques. 5 For further details on these two classifications please see Appendix 1.
sized firms (100 and more employees) than is the case of the small-medium ones (10 -99 employees) 6 . We first carry out a Principal Components Analysis (from now on PCA) to identify a composite indicator that summarises different aspects of ICT diffusion. We then proceed with a Censored Tobit econometric analysis to point out correlations between the composite indicator and the explanatory variables singled out by the innovation diffusion literature.
Building a composite indicator of ICT adoption
The analysis of Principal Components was used to capture with one composite indicator different interdependent aspects of ICT diffusion. This method was previously applied to a different, macro-economic context in a study 6 The medium and large firms' greater weight in the sample is due to the ISTAT-ICT sampling methodology for the years 2004 and 2005. In fact these surveys are samples regarding firms that has a range of 10-249 employees and takes a census of firms having almost 250 employees. 7 The study on the composite indicator's identifying is the result of a group of work composed by DG Joint Research Centre and DG Enterprise, Eurostat, the University of Tuebingen (Germany) and the University of Bologna and Bocconi (Italy). As a matter of fact, by using the PCA method we are able to economise on the use of information concerning the variables listed in table 1 and their inter-relations, hence providing an efficient description of firms' adoption of ICTs (Sadocchi 1993) 8 . The CI-ict is obtained by summing up each of the elements (weights) reported in the last column of Table 2 , which are the result of the linear combination of the first principal component of the correlation matrix calculated for the six variables in each of the two years considered. In technical terms, such elements (or weights) used to compute the CI-ict are defined as the eigenvector associated with the highest eigenvalue of the correlation matrix. As a result of this calculation procedure, the contribution of the CI-ict to explain the variance of the variables listed in table 1 is 33,46%, while the variance explained by the second component falls to 17,5%.
Tables 3 -4 -5 show some of the characteristics of the composite indicator and describe the average adoption rate of ICT in the sample. In particular, Table 3 highlights that CI-ict, as a continuous and positive variable, presents a minimum value of 0 and a maximum of 3.42890. The number of observations (1921) is lower than the number of sample firms (1947) due to missing values. Table 4 shows that manufacturing sectors (no matter how classified in terms of technological intensity) are characterized by higher CI-ict (and higher average number of ICT tools adopted) than the services sectors. As one could expect, the higher the technological intensity of the examined industries, the greater the value observed for CI-ict. This applies to both manufacturing and services, although the values computed for services are probably underestimated due to the fact that ISTAT-ICT surveys (for 2004 and 2005) do not include some of the most dynamic sectors as the financial and monetary intermediation activities. In accordance with the empirical and theoretical literature about diffusion, Table 5 shows that the average intensity in adopting ICT is influenced by the size of firms, as revealed by the fact that the value of CI-ict is lower in the case of small and medium enterprises (10 -99 employees) than in the case of larger firms. 
Econometric analysis
An econometric exercises were conducted using CI-ict at the firm level as a dependent variable and regressing it on a number of (firm and sector level) variables which can be used as proxies of the factors highlighted in innovation diffusion literature. See Table 6 for a description of these explanatory variables: The econometric methodology chosen for the empirical analysis takes after the classical regression models like "censored" (Greene 1997) . The peculiar characteristic of these models is the presence of a quantitative -continuous dependent variable (like our composite indicator CI-ict) whose values are bounded by inferior (censored to left) and/or superior thresholds (censored to right) 17 .
To start with, we ran a Tobit regression censored to zero as a large number of firms in our sample (107 to be precise) have a composite indicator equal to zero, so that imposing a lower bound of CI-ict=0 eliminates a source of distortion that would bias our estimates 18 . 13 eGovernment services aggregation described in this paper is in accordance with Eurostat classification methodology, European Commission (eEurope 2005) and the Italian Ministry for Innovation and Technology. 14 The definition of "ICT sector" used in this paper refers to OCSE (1998) "Measuring the Information Economy". This definition is based on the international classification ISIC (rev.3) in accordance to the European classification NACE (rev.1) and the Italian one ATECO91. The ICT sectors as classified in the ISTAT sample and included in the OCSE classification (1998) are: DL 30, DL 3130, DL 32, DL 3320, DL 3330, G 5143, G 5164, G 5165, I 6420, K 7133, K 72. 15 Except the ICT goods producers sectors included in the Istat sample. 16 Except the ICT services producers sectors included in the Istat sample. 17 Tobit Model (Tobin 1958) is included in the "Censored" models class. 18 Tobin (1958) , who was the first one testing these econometric models, verified for his dependent variable (purchase of family durables) a large number of values equal to zero. Table 7 illustrates the results of this econometric exercise and examines the role played by the key variables highlighted in the epidemic, probit and systemic approaches as discussed in section 2 above 20 . The variable PERFORMANCE is very significant even though the estimated coefficient is rather low. Consistently with the epidemic approaches (Mansfield 1961) , one might expect a positive impact on CI-ict, as firms facing a phase of economic growth or prosperity are more inclined to invest in new technology adoption.
The negative impact of M_C suggests that firms active in competitive sectors (low concentration), characterized by a large number of firms and by a high elasticity of demand, are more motivated to use innovative technologies including ICT to face competitive pressures (Windrum-De Berranger 2003) .The result obtained thus confirms the hypothesis developed by epidemic and probit approaches (Mansfield 1961; Romeo 1977; Davies 1979) according to which competitive pressures associated with a low concentration positively influence the speed of adoption and imitation.
By contrast, firms characterized by a strong market power, are normally expected to have weaker incentives to technology adoption than competitive fringes of new 19 The dependent variable is y = 0 if CI-ict ≤ 0 and y = CI-ict if CI-ict > 0. 20 Other authors have led similar studies from the point of view of the methodology. Among them Lucchetti and Sterlacchini (2004) who led a statistical study (principal components analysis) and one econometric (like tobit model) in order to look into the ICT use in a representative sample of firms. entrants, especially in the case of drastic innovations characterized by high uncertainty (Reinganum 1989) . Besides, concentrated industries are more likely to be characterised by firms exhibiting higher organisational complexity and greater xinefficiency, which might represent a barrier to adoption (Hall-Khan 2003) .
The variable FIRM_SIZE is very relevant and positively influences the CI-ict which grows as the firm size increases. This outcome is in accordance with the hypothesis of "critical threshold" put forth by several contributions which would be typically framed in the probit approach (David 1966) . There are several reasons why large firms can be expected to act as "first movers" in the process of ICT adoption (Geroski 2000; Hall-Khan 2003) . These include: the availability of professional competences needed to handle new technologies; lower financial constraints which permit to undergo higher ICT; access to better credit market conditions.
The variables we used to proxy the absorptive capacity of firms, have the expected positive impact on ICT adoption. PC_INTERNET_EMPLOYEES, as measured by the level of Internet diffusion among employees, is most likely to play a role in creating a dynamic working environment which is conducive to innovation adoption and use. In particular, as the PC_INTERNET_EMPLOYEES grows we can expect that the capacity of the firm's employees to develop abilities in the use of ICT services will also increase (Hollenstein-Worter 2004) . In firms with a great number of stand alone PCs (computers not connected to Internet) employees may face greater difficulties in developing advanced user capabilities. In fact, while the estimated coefficient of PC_INTERNET_EMPLOYEES is positive and significant, one should note that the number of employees using PCs not connected to Internet (PC_EMPLOYEES) does not have a significant impact on CI-ict (and the sign of the coefficient is even negative in this case).
ON_LINE_PURCHASES are positively correlated to CI-ict. This is in accordance with the general expectation that firms with a greater CI-ict are more likely to be able to estimate the benefits deriving from the use of eCommerce (potential customers) which permits to purchase goods directly on-line. This result is by and large consistent with the concept of "learning by using" (Rosenberg 1982) as an essential element for the innovation diffusion: the idea is that users will develop greater knowledge about the technology they use, and this will eventually increase the profitability of further adoption of innovation.
In a similar vein one could observe a positive relation between the variable SECURITY and CI-ict. Firms making a high recourse to information exchanges, to on-line sales and purchases will be most interested in the availability of advanced devices for the security of their own transactions.
The positive impact of the latter explanatory variables (ON_LINE_PURCHASES and SECURITY) might also be consistent with the widespread belief that on-line transactions have been recently increasing in importance but they do require a greater security of web procedures and controls (OECD 2002) .
As suggested by several contributions emphasising the systemic nature of innovation diffusion, we also need to assess the role of the more general context in which firms are active. The variable INTERNET_C can be considered an appropriate proxy of the how advanced are infrastructures in terms of broadband connections 21 . The estimated coefficient for this variable, which is positive and significant, shows that CI-ict raises as the band capacity available increases. This result, in accordance with the empirical sectorial literature (Grubesic-Murray 2004; Savage-Waldman 2005) , seems to suggest that the continuous evolution of technological applications and ICT services require a better transmission efficiency. Thanks to the availability of adequate communication infrastructures, firms raise the speed of communications and the access to the Internet as well as the use of multimedia interactive services (IC-ict).
We capture the role of the public sector in stimulating ICT adoption through three different dummies concerning eGovernment services provided by local public Administrations (Regions, Provinces, Municipalities). The available data allow to distinguish such services according to their degree of interactivity. E_GOV_INFO accounts for the availability of aggregated services through which firms and citizens can merely aim at "obtaining information", with limited or no interactive content. E_GOV_FORMS identifies aggregated services allowing the "downloading of forms" while E_GOV_TRANSACTIONS imply the possibility of "activating -concluding a proceeding and transactions web services". It appears that the impact of E_GOV variables is always positive but also increases in both levels and significance with the degree of interactivity 22 . The fact that a wider ICT adoption is influenced by the availability (and quality) of eGovernment services is broadly consistent with some of the hypotheses put forth by systemic approaches (Zanfei 1998; Palmberg 2002; Edquist 2005) , according to which public procurement activities may play a specific role in catalysing innovation. The role of Public Technology Procurement in stimulating ICT adoption by firms appears to have increased with the proliferation of local administration bodies which are involved in the testing and promotion of technology within their local territory (Arduini-Zanfei 2004) .
Our results can be made roughly consistent with the outcomes of the descriptive analysis carried out by Eurostat (Reis 2005) which highlight that the diffusion of eGovernment services aimed to provide mere information is highest in EU15 countries. While it may be true that the eGovernment services with the lowest interactive content are the most diffused -although things might have changed over the past few years -it remains that it is the most interactive services that appear to better stimulate ICT adoption among firms.
An important control introduced in the analysis concerns the sectorial composition of firms belonging to the Istat sample. Firms belonging to ICT sectors (ICT_SUPPLY) are most likely to use ICT as well. In fact, following seminal insights by Rosenberg (1982) , one can suggest that ICT firms have a strong incentive to adopt and experience the use of the technology they produce, as this might increase their 21 It's logical to assume that the different intensity in adopting broadband connections by firms depends from the different availability of these services supply. 22 Except the variable E_GOV_FORMS which is not significant. This output can reflect a low level of services implementation within the variable E_GOV_FORMS by Public Administrations.
knowledge of the technology itself, hence enabling them to improve the quality of the products they sell. Besides ICT suppliers, through adequate price, commercialisation and marketing strategies, may stimulate the creation of new competences of potential users (Pilat-Devlin 2004) .
Conclusions and public policy implications
This paper considers innovation diffusion processes, and tests the determinants of ICT adoption using data from a sample of 1.947 Italian firms in 2004 and 2005. We review some of the most approaches to innovation diffusion to identify the key variables to be considered in the empirical analysis.
We find a positive impact on ICT diffusion of variables typical of probit and epidemic models, like market performance, the degree of competition, firm size and competencies. Moreover, factors strictly related to systemic approaches to innovation diffusion also appear to have a significant impact: access to broadband networks as a proxy of the advancement of telecom infrastructure; the variety of e-Government services supplied by local administrations, as a proxy of the role played by the Public sector in experiencing and catalysing innovative activities; the supply of ICT equipment as a vehicle of innovation and as a spur to adopting and experimenting advanced services.
The analysis carried out in this paper has several policy implications. First of all, it appears that policies aimed at promoting the ICT adoption and diffusion should significantly differ according to the sectors in which users are active; and to the size of potential users. This turns out clearly at all levels of the empirical analysis carried out in the paper. On the one hand, we obtain a composite indicator (CI-ict) of the overall level of ICT adoption which shows a higher average intensity for manufacturing than for service industries; and for high tech sectors than for low tech ones. Moreover the indicator is significantly higher for medium-large firms with 100 and more employees than for the medium-small ones with 10-99 employees. On the other hand, the econometric analysis clearly confirms the positive and significant role of firm size, and that ICT adoption is positively associated to the technological intensity of sectors.
The econometric analysis also highlights a strong positive link between the use of broadband connections and ICT adoption. This seems to suggest that policy makers should give more attention to the "digital divide" phenomenon. Italy has been moving faster and faster in this direction by implementing new technologies and guaranteeing a widespread diffusion of broadband in the territory (Ministry for Innovation and Technologies 2003). However the spontaneous dynamics of the local access market does not guarantee adequate private funds towards disadvantaged zones. As a consequence, differentiated public policies are needed guarantee a non discriminatory access to advanced services to citizens, firms and local administrations in all areas of the country.
Our study also confirms the negative impact of market concentration, which appears to act as an important barrier to ICT adoption. Of course this gives support to measures aimed at weakening monopoly conditions in telecommunications and energy sectors and more in general to guarantee fair competition on different markets to create favourable conditions to the technology diffusion. However we cannot ignore that small size of firms also constitutes a significant obstacle to ICT diffusion. For this reason it appears to be necessary to promote firms' growth and their technological competences; but also to stimulate, especially in Italy, the collaboration between firms and institutions supporting small firms in order to develop technological solutions suitable for adoption by firms active in fragmented industries.
We also find that the presence of dynamic ICT producers positively influences the adoption of ICTs. This makes a strong case for interventions aiming to strengthen and sustain these business sectors (Sterlacchini 2005) which represent an important vehicle to innovation and are important users themselves, which significantly stimulate the adoption of new technology.
Finally, our study highlights the role of public administration, especially through the development of eGovernment services, in stimulating ICT adoption within firms. Policies supporting the diffusion of eGovernment are being carried out at both the central level (eGovernment National Plan 2002, Technical Committee of the Permanent Commission for Innovation and Technology 2004), using public funds awarded by UMTS licenses; and at the local level. However eGovernment projects which involve various local administrations in Italy (Regions, Provinces, Municipalities) are about to get implemented nowadays, so the benefits towards citizens and firms will be visible only in the future.
To conclude, we would like to draw attention to one final aspect. Many of the topics which we have touched upon call for a careful consideration of different streams of literature which were not taken into account in this paper. These include contributions on the spatial diffusion of innovation which have been largely disregarded by industrial organisation and have been mostly developed by urban and regional economists and economic geographers (Pred 1966; Hagerstrand 1967; Berry 1972; Brown 1981; Arcangeli 1984 , Colla-Leonardi 1984 Breschi 2000; Capello 2004; Asheim-Gertler 2005) . The exploitation of complementarities between approaches stemming from different schools of thought and focusing on different units of analysis (firms, sectors and regions) opens up new important research horizons for the future.
